Introduction
Most landslides in our country are concentrated in some parts of South China, of which the average annual precipitation in most cities are larger than that in China, and many of the landslides are caused by heavy rainfall [1] [2] [3] . Therefore, it is very important to study the effects of rainfall on landslide stability The impact is of great significance. Hanjian [4] established the physical model of slope test to analyze the relationship between the transient moisture content and rainfall at different depths in the loess slope. Ranjan Kumar Dahal [5] studied the rainfall threshold of landslide; Wei Lai [6] using SPSS software to get the regression model of rainfall factors, and then simulate the landslide status under different conditions; Liu Hualei [7] et al analyzed the evolution of landslide cracks under rainfall and its impact on stability; Chen Lixia [8] and so on People have studied the application of rainfall extreme value and its recurrence yield in probability analysis of rainfall landslide. The above studies on landslide stability under rainfall conditions are of great value.
In this paper, using unsaturated soil direct shear test to obtain the moisture content of soil physical and mechanical parameters of the reduction factor. Taking Xiaya River landslide as an example, the stability under different conditions was analyzed. The probability of landslide instability was calculated based on Monte-Carlo and then made the evaluation.
Experimental Study on Physical and Mechanical Properties of Loess by Moisture Content
Because loess has many voids and weak cementation, and has moisture sensitivity and dynamic vulnerability [9] , the stability of loess slopes is often affected by natural conditions. Among them, rainfall will change the moisture content of slope soil, and the shear strength indexes of slope soil is directly affected by the moisture content [10] . The size of it and the depth affect the mechanical properties of the loess to different degrees [11] . Therefore, the moisture content has a great influence on the stability of the loess slope. In this paper, only the influence of moisture content on the reduction of cohesion and internal friction angle of loess is considered. First determined the moisture content of natural loess sample w.
Using direct shear test of unsaturated soil to determine the cohesion and internal friction angle of the loess under different moisture contents, The curves were fitted to obtain the law of shear strength indexes with the change of moisture contents, and the influence of moisture content on slope stability was obtained.
Determination of loess sample parameters. Take overlying loess of the Chang'an District, Xi'an double bamboo village as sample soil, stratum data show that the soil layers are as follows: (1)Quaternary loess and red paleosol,(2)silty clay,(3)mild clay and sand,(4)schist and granite. According to the different moisture content,configured into 4 groups of samples. The cohesion and internal friction angle of the loess under different moisture contents were determined by the direct shear test of unsaturated soil. The principle is as follows: 4 groups of soil samples with different moisture contents are directly sheared along the fixed shearing surface under different normal pressures to obtain the shear stress corresponding to the sheared soil. That is, the shear strength τf, and then according to the strength of the envelope to determine the soil shear strength index c and φ. Test sample shown in Figure 1 .
Fig. 1 Test site
When the moisture content is 19% and 23% respectively, taking the normal stress as 100 kPa as an example, the shear stress-shear displacement curve of loess is shown in Figure 2 . According to Figure 2 , we can determine the corresponding shear strength of four soil samples with different moisture contents under the normal stress of 100 kPa. Similarly, Similarly, we can get the shear strength under other conditions, as shown in Table 1 . Fig.2 Relationship between shearing stress and shearing displacement when the normal stress is 100kPa, the moisture content is 19% (left), 23% (right) Figure 3 ) can be used to determine the corresponding shear strength indexes c and φ for loess at different moisture contents, as shown in Table 2 . 871 loess parameters to determine the reduction factor. Through four groups of soil samples with different moisture contents of direct shear test of unsaturated soil, the cohesion and internal friction angle of the loess under different conditions were obtained. Using different moisture contents as the abscissa and the cohesion c or internal friction angle φ as the ordinate, using MATLAB R2016a to fit the curve shown in Figure 4 . Through the analysis of Fig. 4 , the reduction factor of cohesion and internal friction angle are respectively 0.5314 and 0.5397. . There are 4 layers of soil layers in this landslide, and the components from top to bottom are as follows:(1)Quaternary Pleistocene loess paleosol,(2)Tertiary hard clay,(3)Tertiary sandy gravel,(4)granite [12] .There are four sliding surfaces in the landslide. Because of the rainfall, the moisture content of the upper soil generally changes. Therefore, the first and second sliding surfaces are analyzed in this paper, and the two-stage sliding surfaces are in the Pleistocene loess [12] . Therefore, this paper analyzed the stability of the two-level sliding surface of Xiaya River at different moisture contents, considered the effect of it on the cohesion c and internal friction angle φ of the landslide, and calculated the safety factor of the loess slope and landslide probability.
Xiaya River landslide mechanical parameters. Through the measurement, the moisture content of the loess in natural state is 6.09%, the initial value of the mean value of cohesion and internal friction angle is shown in Table 3 , and the initial values of standard deviation of cohesion and internal
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friction angle are shown in Table 4 . Moisture content of Xiaya River landslide was 8% and 12% respectively, the first-order slip surface can be calculated from the coalescence coefficient and the reduction coefficient of internal friction angle calculated above The average shear strength indexes of 8% moisture content : c 8 = 28.59 kPa and φ 8 = 15.27 °, the average shear strength indexes of 12% moisture content : c 12 = 26.46 kPa, φ 12 = 13.11 °; Moisture content of 8% of the average shear strength indexes of secondary slip surface: C' 8 = 26.68 kPa and φ' 8 = 16.48 °. The average shear strength at 12% moisture content: c' 12 = 24.56 kPa, φ' 12 = 14.31 °.Finishing as shown in Table 3 . Table 3 different moisture content shear strength index Table 3 and Table 4 , a number of c, φ are randomly generated by Monte-Carlo method and brought into the Bishop formula. A number of safety factors are obtained. And then calculated the probability of instability of the two slip surfaces of Xiaya River when the Water content is 8% and 12%. The results are shown in Table 5 . 
Conclusions

1)
In this paper, the influence of moisture content on the physico-mechanical properties of loess is analyzed by the direct shear test of unsaturated soil. By using the reduction coefficient to quantify the change of soil parameters, a large number of random numbers are extracted by Monte-Carlo method and then reflect The probability of landslide instability under special conditions is a more realistic and realistic method than the traditional deterministic method.
2) Through the probability of landslide instability under different moisture contents, it is easy to see that when the moisture content is 8% and 12%, the average safety factor of Xiaya River landslide is less than 1.0, which belongs to unstable landslide [13] .And the probability of instability increases greatly, the probability of first-order slip surface instability increases from 31.1% to 86.0%, and the secondary slip surface probability increases from 61.8% to 81.3%, both of which are much larger than the probability when the moisture content is 6.09%.Therefore, the influence of moisture content should be considered when calculating the slope safety factor and the probability of instability in areas with sufficient rainfall.
3) From the calculation results, it can be seen that the probability of instability of the secondary slip surface is much larger than that of the primary slip surface when the soil moisture content is 8%.When the moisture content is 12%, the probability of instability is similar. Showing that when the moisture content is 8%, the stability of the secondary sliding surface is more affected. 
